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SetNS: A Name Service Based on Set of Symbols

YASUSHI SHINJO,t KATSUMI NisHIO! and KOzO ITANOf

This paper describes the concept of SetNS (Set Name Service) and its usage in a file system.
In SetNS, a name is specified with a set of symbols (element strings). When a user specifies
a name, the user can give symbols constructing the name in arbitrary order. Furthermore, a
user can abbreviate a long name. To use SetNS in a file system, SetNS introduces the ideas
of contexts, full names, and partial names. As an example, data of a directory service for the
World-Wide Web is reconstructed in the file system. The usage of secondary storag and the
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number of I/O are evaluated by using the constructed directory data.
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The name number map (NNM)
No.| OID | SymbolSet Name
1 101 { Computers, Dvorak, Hardware, Keyboards,

Peripherals,Products,index‘html}

{ Computers, Dvorak, Hardware, Keyboards,
Peripherals, index.html}

{ Computers,Hardware, Keyboards,

3 103 |Qwerty, Peripherals, index.html}

2 102
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Symbol Name Number List (nnl)
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Fig.3 The name number map and the symbol index.
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4.3.1 O O
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Object lookup( SymbolSet name ) {
if ( !'nnl_consistent() ) nnl_renew();
new_nnl = copy_nnl( this->nnl );
foreach( sym in name ){
sym_nnl = SI->getnnl( sym );
new_nnl->and( sym_nnl );
}
switch( new_nnl->length() ) {

case 0: return NULL ;
case 1: return NNM->getoid(new_nnl[0]);
default:

full=new SymbolSet(this->context,name) ;
dir=new Dir(full,new_nnl);

return dir ;
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Status register( SymbolSet name, Object o ){
if ( this->lookup(name) ) return Error ;
full = new SymbolSet(this->context,name);
nn = NNM->register( full,o );
foreach( sym in full )
SI->addnn( sym, nn );

return Ok ;
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4.3.3 O O
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SymbolSet 1list() {

if ( 'nnl_consistent() ) nnl_renew();

res = new SymbolSet() ;

foreach( nn in this->nnl ) {

ss = NNM->getname( nn );
res->or( ss );

}

res->sub( this->context );

return res ;
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4.3.4 0DO0OO0OOOOOCOOO
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ooo
nnl_renew() {
sym = this->context->first();
this->nnl = SI->getnnl(sym);
foreach( sym in this->context->rest() ) {
nnll = SI->getnnl( sym );
this->nnl->and( nnll );

gobobooboooboooboobooobooooon
goboooooooooooooboobooooon
goboobooooooooooobooooooon
goboobobOooobooooooooobooooon
gooobobooooooooboobooboOooooDn
000 ANDOOODOOOODOOoooorio

5. J0OobOooooboo

33uoooooooooonoooonoooan
000 SetNSOOOOOODOOODOOOOOOOO
SetNSOOOODOOOOODOOODOOOOOOMmO
gbooooooooocoooobobooooon

SetNSOOOOOOOOOOOOOOOOOCOD
gooooooooooo4100000000000
ooooooooooB4+0O00O0O0DOOODODOO
gobooooooooooobooooDbobooDO n
oooooooomn)O0oooOooooooooo
gbobbooodoobooboobooooooooboan
ooooowwwioOoOoooooobooooooono
0000000000000 SetNSOOOOOOO
bbooooooobooooboooooooooooo
O000SetNSOOOOOOOOODOOOODOODOO
oooooooboooooooo

SetNSOOOODODOOOOOOOOOOOOCOOO
000000000000000010)000000
O0UnixOOOOOOOOO0OOOOOOO0O SetNS
O00000000000000000O0n20dSetNS
gboboooooodooooobooooooobooobo
gobooboobooOooooooobooobOoooooo

Pl Jooo0D0AND OODOOOOOOOO0OOOOOOOOOOO
ooooooooooon

Y2 0p10)000000000001s000000000000
0ooo0bDO0o0o0o00oO0oooo0 orROOOODOOO0OOO
g000000o0oo0oo0oobo0ooo0ooooOoooooooo
O000ooo0oo0o0ooooooooooao

Aug. 2003

0 1 Open Direcotory 00000000
Table 1 Names extracting from Open Directory.

Number of names 312,000

ASCII representation of names 24.7M bytes
Number of unique elements 100,553
Average length of an element 12.5 bytes
Average number of elements in a name 8.27
Average length of a name 83 bytes
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02 DO0O0DO0OOOOo
Table 2 Statistics of the Symbol Index.

Number of symbols 100,553

Average length of a key 12.5 bytes
B+ Tree page size 8,192 Bytes
Number of B4 Tree levels 3
Total size 23.0 M Bytes
Average entry length 240 Bytes

038 DOoooOoooooo
Table 3 Statistics of the Name Number Map.

Number of names 312,474

length of a key 4 bytes
B+ Tree page size 8,192 Bytes
Number of B+ Tree levels 3
Total size 85.2 M Bytes
Average entry length 286 Bytes

ooo
oooobo41000000000000000
gooboooooobobooooooooooooo
oooboooooooOoOooB+0OO0O0O0OO0O0OOO
gooo200000000000D0 1000000
ooboooo 125000000000000000
§,1920 0000000000 3000000000
o000 2.oMO000O0O0OCOOOOODOOO
00BOOOOOODOODOOOO 24000000000
gooobob4rD0000000O00ODODODODO
gooooooobobO0 110100000000
gooobobooooooooooooooboOooooo
goooooooooooboobooooooooon
000 OBerkeley DBOO OO0 000 RECNOOO
ocooooooOooooO0ooOoB+0O0C0OOOOOO
ug3bououoboooooooosioooooooon
04000000000C0O00O000 8,19200000
Oo0o0o0D00300000000000000 8.2M
gooooooooboooooooooB+0000O
gooboobooogo2600000000
400000000000DO0OOOODOODO
ocooOooobooooooboooooooboOooboOoro
O000000O0o0e0100000 %0 000000
O000o0oooos2rooon
20030000000000000O0O000
23.0MO0000000000 8&.2MOO00000O
1082MO0000000000312,474000000
oo0O0OO0O00O0O0O0O0O0D000000000 Open

Y Berkeley DBOODODO

SetNSOOOOOOOOOOOOOOOO 211

Frequency

80000

70000

60000

50000

40000

30000

20000 —
10000 ’: -
o LO | | | - |

13 4 5 0011 12 13

6 7 8
Number of symbols in a name

04 O0OOOOOOO
Fig.4 The distribution of the length of names.
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Fig.5 The distribution of the appearances of symbols.
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Table 4 The order of the number of I/O when the B+
trees are used for indexing.
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